Objective: The objective of this study was to design and conduct a preliminary evaluation of an intervention to assist parents in decision-making about disclosure of their HIV diagnosis to their children.
Introduction
One of the greatest challenges for persons living with HIV/AIDS (PLWHA) who are parents involves excruciating decisions about whether, when and how to disclose their HIV infection to their children. Many parents understandably resist informing their children of their HIV disease, citing fears of stigma, discrimination and possible rejection; uncertainty about how to disclose; doubts about their children's ability to keep the information confidential; anxiety about negative psychological consequences for the child; guilt over how the disease was transmitted; and reluctance to contemplate their own possible demise [1] [2] [3] [4] [5] .
The extent of parental disclosure appears to vary widely within and across settings. One review cited estimates of global parental disclosure of 20-97% in high-income countries and 11-44% in resource-constrained countries [1] . Disclosing parents are more likely to be in poor health, prefer to tell older children and (among mothers) are more likely to tell daughters [6] [7] [8] [9] [10] .
Findings about the impact of parental disclosure are decidedly mixed [6, 8, [10] [11] [12] [13] [14] , with parental reports often more negative than those from children [3, 11, 12] . Differences may depend as well on age of the child told, if other children were not told, how the disclosure was handled and whether secrecy was demanded [15, 16] .
Some studies have shown disclosure to be associated with poor family relationship quality, increased family stressors, more problem behaviours, negative psychological effects (e.g. lower self-esteem and mood) and enduring negative memories of the disclosure. The effects may be most pernicious for adolescents, who in one study engaged in more sexual risk acts, smoked more cigarettes and reported more severe substance use and greater emotional distress than their uninformed counterparts [7] . Moreover, the negative impact for parents as well as adolescent children appears to persist for a considerable period of time [7] .
On the contrary, some studies have documented no psychological impact of parental HIV disclosure [9] , especially on small children, or positive effects such as improved maternal well being, medication adherence, social support, family functioning and child mood [15, 17] . Most initial negative effects of disclosure tend to dissipate over time, mediated by a supportive parentchild relationship [11, 18] . Moreover, nondisclosure is not necessarily a risk-free alternative: it can be linked to increased fears and anxiety in children and regret over the lack of open communication and the missed opportunity to support their parents [17, 19] .
The research on parental HIV disclosure derives mostly from samples of HIV-positive mothers in the West, with limited data on disclosure from fathers and either parent in low-resource settings [1, 8] . As noted, parental disclosure tends to be rarer in low-resource settings, with forced, planned or unintentional disclosures common yet often regretted by parents and more likely to lead to negative consequences in children [8, 20] .
In China, a setting with acute HIV stigma [21] , the limited relevant research suggests that disclosing HIV/ AIDS serostatus to family members is contentious and a cause of considerable psychological distress [22] . Regarding disclosure to children in particular, qualitative findings show that parents report feeling overwhelmed and unequipped to systematically consider relevant factors to make an informed decision. Parents report distress while weighing competing considerations to tell or withhold and avoid confronting the issue to mitigate their distress [23] . These findings are consistent with the broader context of disease disclosure in China, where family members and even patients themselves are often shielded from what is considered the burden of the diagnosis [24] [25] [26] . This pattern of limited disclosure is only exacerbated by the acute stigma of HIV in contemporary China [27, 28] .
Most Chinese parents opt not to disclose their HIV diagnosis, make partial disclosures (reporting that they have some other illness) or tell only their adult-age children in order to garner emotional or financial support [29] [30] [31] . Deeply ingrained cultural values promote the value and importance of the family in China, yet also discourage open and direct communication of stigmatizing and sensitive personal information [5] . Findings about the consequences of disclosure in China vary. Some research has shown that HIV disclosure to children in China strengthened family relations and increased assistance with medical care, reinforcing the parent's willingness to live [31] [32] [33] . Although some Chinese children who are aware of their parents' HIV diagnosis exhibit emotional and social dysfunction, others show improved behaviour and focus more intently on their studies [23, 29] . Adequate support from caregivers (e.g. grandparents or HIV-positive parents) after disclosure can improve the child's quality of life and academic performance [19, 33] .
Practical interventions to address parental distress around HIV disclosure are needed in China. Chinese cultural norms often emphasize family identity and cohesion and underscore the need for family-based programmes [5] , which have been shown to be feasible and efficacious for HIV-affected families [34] . We could locate only one formally evaluated intervention study on parental HIV disclosure, the TRACK program [17] , which led to positive effects on low-income mothers in the U.S. and greater levels of disclosure to [6] [7] [8] [9] [10] [11] [12] year-old children.
In the present study, we describe the development and preliminary evaluation of a theory-informed parental HIV disclosure support intervention delivered at an HIV primary care clinic in Shanghai, China. The intervention was designed to support nondisclosing parents through the decision-making process and alleviate their disclosure-related distress.
As China has a dearth of personnel trained to address mental health needs, who would ideally deliver the intervention, we trained nurses at the clinic as interventionists. This 'task-shifting' approach (i.e. the process of redistributing healthcare tasks to less specialized health workers when appropriate [35] ) has been endorsed as a means of reducing global inequities in healthcare [26, 35] and may facilitate implementation across China and in settings with fewer mental healthcare professionals.
Materials and methods
Procedures Data were collected from December 2013 through August 2014 at Shanghai Public Health Clinical Center (SPHCC), one of the premier treatment centres for infectious diseases in China. Eligible individuals were Mandarin-speaking patients receiving care at SPHCC, were at least 18 years of age, were confirmed HIV seropositive, had at least one child between 13 and 25 years of age who were not aware of the parent's HIV status and were willing to and physically capable of attending intervention sessions at SPHCC. Cognitively impaired or actively psychotic individuals were excluded. Referrals came from the healthcare providers at SPHCC. Study staff described the trial to all referred patients. Quota sampling ensured an adequate representation of women. Those who were interested and willing to participate provided written informed consent and began their first session immediately or scheduled an appointment for a more convenient date.
At the baseline appointment, participants were randomized to either the control or intervention arm using sequentially numbered, opaque, sealed envelopes containing the intervention assignment, which the staff member opened at the moment of randomization. A block randomization procedure led to equal distribution of men and women within each arm.
Parents in the intervention arm had three counselling sessions with a study nurse of up to 1 h each over 4 weeks. Meeting times were coordinated with the patient's clinic visits when possible to reduce participant burden. Participants assigned to the control arm received no further intervention beyond the usual care at the clinic. This involved monthly medication pick-ups and any conversations patients initiated with their healthcare providers. All participants continued to receive medical care as usual.
The counselling sessions were delivered by one of four experienced nurses who had been working at SPHCC for 3-25 years, each of whom participated in 40 h of intensive training. The nurse interventionists were supervised at least weekly via online video and instant text messaging by study investigators to ensure fidelity to the intervention protocol. The interventionists also completed a content checklist and a progress note after each session.
At baseline (pre-randomization), immediate postintervention (4 weeks) and follow-up (13 weeks), the participants were given an approximately 1-hour paper-and-pencil assessment survey to complete on their own. Participants in both arms were reimbursed 150 RMB ($$25) for completing each study session, a fee typical for research participation at the site that was not perceived as coercive. For control participants, each study session involved only the assessment survey, whereas intervention participants completed the assessment as well as a counselling session, and were given only one payment of 150 RMB for each visit. Tracking efforts included unscripted reminder phone calls 1 week and 1 day before each scheduled visit. Study staff administering surveys, but not the participants and intervention nurse, were blinded to study arm assignment.
Parental HIV disclosure support intervention The parental HIV disclosure support intervention was informed conceptually by our Chinese Parental HIV Disclosure Model. This model was based on the Disclosure Process Model of Chaudoir et al. [36] , which we adapted for a Chinese cultural context based on qualitative interviews with HIV-positive parents, community advisory board members and HIV care providers [23, 37] . Our intervention components drew from Murphy et al.'s model for maternal HIV disclosure as well [17] .
The Chinese Parental HIV Disclosure Model [23] comprises three main components that informed our intervention: decision-making (balancing distal factors such as the socio-cultural context with motivations for approaching and avoiding); the disclosure event (content of disclosure and the child's reaction); and related outcomes (such as the impact on family dynamics and relationships). Relevant distal factors incorporated into the intervention include acknowledgment of social and community-based HIV stigma, low mental health resources for both parental and child functioning, and a strong emphasis on a harmonious family unit with prescribed parental and child roles. Approach and avoidance motivations for disclosure that are unique to the Chinese PLWHA population include fear of revealing mode of HIV transmission and fear of potential consequences from the community (from 'losing face' to outright expulsion) if the child cannot keep the parent's HIV status a secret. Murphy et al.'s model for maternal HIV disclosure highlights the relationship context of the parent, child and family as a target for intervention, emphasizing parenting skills such as parent disclosure selfefficacy, family communication and positive family routines [17] . As routines were not found to be instrumental to disclosure success in Murphy et al.'s work, we concentrated on enhancing parents' selfefficacy around disclosure and improving family communication that was consistent with the clearly defined roles in Chinese families.
The intervention itself involved three sessions. In Session 1, parents share the story of when and how they were diagnosed and to whom they disclosed including partners and other family members. The nurse interventionist then briefly assesses the parent, child and family's current strengths and challenges in order to determine a parent's unique disclosure approach and avoidance motivations and potential mediating processes. The nurse then engages parents in a discussion of the advantages and disadvantages of disclosure. On the basis of the assessment of family functioning, the nurse provides didactic information about useful family communication skills, and parents are asked to practice spending time and having an intentional conversation with the child as a homework assignment. Participants who shared information about their partners were encouraged to share with them the contents of the counselling sessions and to invite them to future sessions.
In Session 2, the nurse provides psycho-education to parents as to what they can expect from their children during the disclosure process. Cognizant of the cultural context; the cognitive, social and emotional abilities of children at various stages of development; and research on parental HIV disclosure, we developed a guide for parents on developmental periods spanning the ages of 10-27 years (i.e. early adolescence, middle adolescence, late adolescence and young/emerging adulthood). For children in each developmental period, the guide suggests what they can understand about disclosure (e.g. 14-17 years: 'Youth have a better understanding of what the diagnosis means for both the present and the future'.); how they might respond (e.g. 14-17 years: 'Youth may feel responsible for taking care of parent and may worry about not being able to do so'.) and helpful tips for managing the disclosure process with the child (e.g. 14-17 years: 'Having a discussion about youth's responsibilities and developing realistic expectations may be helpful in reducing youth's stress'.). Finally, parents are asked to imagine where they are along a disclosure continuum from no disclosure at all to complete disclosure and open communication about HIV (see Fig. 1 and description in Measures). For homework, parents are asked to carefully consider where they would like to be on the continuum both in the immediate and distant future. Parents are encouraged, if able, to discuss these decisions with their coparents or other sources of social support.
In Session 3, parents develop a plan for achieving their desired position along the disclosure continuum, including practicing and role-playing a possible disclosure plan and anticipating and preparing for possible questions and reactions from their child. Nurses assist in troubleshooting potential barriers to carrying out the plan. For homework, parents are encouraged to carry out their plans for the immediate future. (An intervention manual in Mandarin is available from the authors.)
Outcome measures
In addition to standard socio-demographic items on age, sex, number of children, education, employment, income, marital status and sexual orientation, participants completed three measures of intervention outcomes.
Disclosure distress was measured with three items asking participants how stressful it is to contemplate disclosure tasks: 'How distressed are you about the issue of whether, when, and how to disclose your HIV status to your child?'; 'How distressed are you about your child's potential response to disclosure?'; and 'How distressed are you about your ability to handle your child's potential response to disclosure?' Response options ranged from 1 (never/not at all) to 4 (always/extremely). The three individual items scores were averaged to create a mean summary score (Cronbach's alpha ranged from 0.88 to 0.95 across waves). To minimize the impact of outliers, we dichotomized the variable into 'higher' and 'lower' levels on the basis of a median split at each wave. Scores exactly on the median were categorized as lower or higher distress to achieve the closest approximation to 50% in each wave [38] .
Disclosure self-efficacy was measured with two items: 'How prepared/ready do you feel about making a decision on whether, when, and how to disclose your HIV status to your child?'; and 'How prepared/ready do you feel about carrying out the decision you made on whether, when, and how to disclose your HIV status to your child?' Response options ranged from 1 (not at all) to 4 (completely). The median split procedure described above was employed as well with this variable. A visual Disclosure Behaviors Continuum ranging from no HIV disclosure whatsoever to full disclosure and open communication about HIV (see Fig. 1 ) was shown to parents whom were asked to indicate which level best represented their current level of disclosure to their child.
Analytic procedures
Descriptive statistics were first applied to summarize the basic characteristics of the sample at baseline. T-tests and Fisher's exact tests were used to detect any baseline differences between the intervention and control arms. Due to the small sample size, bootstrapping with additional 3000 samples was used to calculate the standard errors for continuous variables.
We modelled intervention effects across study waves using an intent-to-treat approach in which all randomized participants were included. As the retention rate was 100% with minimal missing values, no analyses or adjustments were included to address missingness. Generalized estimating equations (GEEs) were applied with additional interaction terms between study waves and treatment status. This parameterization allowed us to partition the average treatment effects into comparisons of changes in study arms from baseline to immediate postintervention (4 weeks) and from baseline to followup (13 weeks). As the beta-coefficients represented the average change between arms across waves, any potential differences at baseline were taken into account. The disclosure continuum was modelled as a normal continuous variable with a Gaussian link function. Disclosure distress and disclosure self-efficacy were treated as binary variables with logit link functions in the GEE models. The exchangeable working correlation structure was assumed for all the models to account for correlated outcome measures. Due to the small sample size, bootstrapping with additional 3000 samples was used to calculate the standard errors. Wald tests, which follow Chi-square distributions, were applied to compare the average marginal outcomes between study arms at each wave. Although this pilot randomized controlled trial (RCT) was undertaken to ascertain approximate effect sizes and not powered for definitive null hypothesis significance testing, significance levels are nevertheless reported for illustrative purposes.
Results

Participant characteristics
As seen in Table 1 , the participants averaged 46.35 (SD ¼ 1.15) years of age, were mainly (70%) male, had one child (75%) and had at least high school level education (70%), About two-thirds worked full time, but only one-third reported household income above the average for Shanghai residents (4000 RMB, approximately US$666/month). About half identified as gay or bisexual, and 85% were in a heterosexual marriage. None of the key demographic variables assessed at baseline differed (at P < 0.10) between the two study arms.
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Intervention outcomes
The analyses of the effects of the intervention on the three outcome measures (i.e. disclosure distress, disclosure selfefficacy and disclosure behaviours) are summarized in Table 2 and depicted graphically in Fig. 2a -c. As seen in Table 2 , descriptive analyses of each outcome indicator were comparable between arms at baseline (and nonsignificant at P < 0.10), suggesting that the randomization was effective. Results for each outcome are described in detail below.
Disclosure distress
At baseline, 50% of the participants in both study arms reported 'higher' levels of disclosure distress. Over time, however, although participants in the TAU arm generally maintained this level of distress, those in the intervention arm indicated a sharp decrease, to the point at follow-up at which only 10% reporter 'higher' levels of distress (x 2 ð1Þ ¼ 2:88, P < 0.10). Longitudinally, the improvement was steeper for intervention than TAU participants from baseline to follow-up [odds ratio (OR) 0.17; 95% confidence interval (95% CI) 0.03-0.91].
Disclosure self-efficacy At baseline, 20% of TAU participants and 50% of intervention arm participants reported 'higher' levels of disclosure self-efficacy. Whereas TAU participants maintained this level throughout the intervention, increasing to 40% at follow-up, 'higher' disclosure self-efficacy among the intervention arm participants spiked after the intervention to 90% (x 2 ð1Þ ¼ 38.01, P < 0.01) and remained at this level at follow-up (x 2 ð1Þ ¼ 9.17, P < 0.01). Longitudinally, the improvement was steeper for intervention than TAU participants from baseline to postintervention (OR 9.00; 95% CI 2.06-39.29).
Disclosure continuum
Reports of disclosure behaviours were low at baseline (M/SE ¼ 0.70/0.30 for TAU and 1.2/0.60 for intervention) and progressed respectively during the intervention (to M/SE ¼ 1.40/0.41 and 3.00/0.29 at follow-up). However, the intervention arm versus TAU participants reported significantly greater movement along the continuum at both the postintervention (x 2 ð1Þ ¼ 24.2, P < 0.001) and follow-up cross-sectional analyses, (x 2 ð1Þ ¼ 10.17, P ¼ 0.001) with steeper longitudinal improvement from baseline to postintervention (b ¼ 1.40; 95% CI 0.31-2.50).
Interpreting the means in terms of specific behaviuors (see Fig. 1 ), we can see that the TAU participants began the study with no disclosure (score of 0 on the continuum) to giving general information about HIV (1) and, on average, did not disclose further during the course of the study. Indeed, data from the follow-up indicated that only one participant got beyond 2 (disclose having health issues), he was at 4 (indirect HIV disclosure; data not shown). On the contrary, the intervention participants began the study at about the same point in terms of disclosure but progressed as the study went on towards a 3, on average disclosing that they have a disease (but not referring to HIV). At follow-up, the intervention participants' scores ranged from 2 to 5 (saying directly that you have HIV but no specifics), although no one reported full disclosure and open communication about HIV (6) .
Discussion
For parents with HIV, decisions around disclosing their diagnosis to their children can be extremely stressful. Only one published study has described an intervention to assist these parents, and that was reported in the U.S. In this study, we described an intervention to assist Chinese S104 AIDS 2015, Vol 29 (Suppl 1) parents living with HIV to consider options around disclosure of their diagnosis to their children.
Results from 20 Chinese parents indicated that participation in the intervention was associated overall with less distress around disclosure, great self-efficacy to handle the disclosure process and greater movement along a continuum of disclosure behaviours. The immediate postintervention gains (4 weeks form baseline) appeared to be largely maintained at 13-week follow-up. Although this was a pilot RCT not powered for efficacy, the results of the cross-sectional comparisons as well as the differences in the slope of improvement over time were not only all in the direction of intervention success but most also reached the level of statistical significance. Indeed, the effect sizes from all but one of the cross-sectional comparisons would be considered 'large' [39, 40] .
Despite the limitations of this trial (i.e. small sample size, reliance on self-reported outcomes and short time frame), findings underscore the promise and potential efficacy of the intervention. Our task-shifting strategy, relying on a specially trained nurse interventionist instead of a mental health professional, may be particularly useful in resourceconstrained settings. In China, there is a dearth of mental health professionals and nurses are not typically trained to provide mental health counselling for patients. They typically report that they feel unprepared to deal with acute emotional distress in patients and lack training in evidence-based counselling skills with which to intervene. We found nurses at the research site to be interested in the additional training and willing to assume the role of interventionist. Nurses in China, with additional training and supervision, are well positioned to address the psychological needs of their patients.
In our small sample, none of the parents, even after the intervention, reported full disclosure; indeed, their average scores positioned them on the lower end of the continuum, below even making any indirect disclosure about HIV. This nondisclosure level contrasts sharply with what Murphy et al. [17] noted in their U.S. trial, in which 33% of the intervention arm parents disclosed. The minimal disclosure is particularly striking given that the children in our sample, on average, were 18 years of age. Our intervention was designed keeping in mind the acute social stigma of HIV in China and the strong cultural proscriptions against open communication of highly personal information, even among family members. Given this cultural context, the intervention focus was on decreasing the distress around disclosure by improving self-efficacy for a planned, perhaps much later disclosure. Parental HIV disclosure involves intensely personal decisions aimed to balance delicate family Parental HIV disclosure randomized controlled trial Simoni et al. S105 relations; thus, any culturally sensitive intervention should aim more to diminish distress than achieve a specific behavioural outcome such as full and open communication around the diagnosis.
Interestingly, none of the participants ever brought a partner with them to the sessions, as they were invited to do. We do not know whether this was due to the need to share childcare responsibilities, making it difficult for both parents to visit the clinic together, or whether they preferred to talk individually with the nurse counsellor. In at least a few cases, we know it was because the participant had not disclosed to the partner. Also, we did not routinely collect data on what was shared with the target child's other parent about involvement in the study. If more parents had opted to make a full disclosure to their child, we imagine they would want to include the other parent. Future intervention work should consider the possible advantages of involving current partners/other parents more systematically.
A larger trial is needed to fully evaluate the intervention. Should results continue to support the intervention, future work on the best methods for dissemination will be warranted. These might include self-help or peerfacilitated models as well as computer-based programmes, assuring the widest possible access for parents in distress.
